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Abstract

Function monotonicity constitutes the core content of the high school function curriculum, serving
as both a key teaching challenge and a frequent examination focus on the National College Entrance
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Examination (Gaokao). It plays a pivotal role in cultivating students’ mathematical thinking skills,
including logical reasoning and the integration of numerical and graphical approaches. Grounded
in information processing learning theory and examining the cognitive process encompassing in-
formation reception, encoding, storage, and retrieval, this study addresses common misconceptions
and conceptual gaps students encounter when learning about moneotonicity by optimizing classroom
instruction and instructional design. A teaching pathway focused on critical concepts is developed
to guide students toward deep conceptual understanding, aligning with the competency-oriented
educational objectives of the new Gaokao framework and providing practical guidance for effective
high school mathematics instruction.
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Figure 1. Coupling diagram between Gagne’s Information Processing Theory and the nine major teaching events
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Figure 2. Flowchart of information processing during Gagne’s learning process
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Figure 3. Event-related mind map for introducing the new lesson (part 1)
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Figure 4. Event-related mind map used in introducing the new lesson (part 2)
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Figure 5. Illustrates a mind map that demonstrates event-related thinking during the teaching of a new lesson
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Figure 6. Event-associated mind map for practice and consolidation
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